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Description
FIELD OF THE INVENTION

[0001] The invention relates to a rotary valve.

BACKGROUND OF THE INVENTION

[0002] Rotary valves may be used in laboratory auto-
mation systems for distributing liquids, such as reagents,
dilutions, samples, etc. A rotary valve usually comprises
a stator member with stator channels and a rotor mem-
ber, which comprises a rotor channel. Dependent on dif-
ferent rotary positions, the rotor channel interconnects
different stator channels with each other. A pump may
convey a liquid from a first container and/or channel into
the rotary valve and the rotary valve may distribute the
liquid into other containers and/or channels dependent
on its rotor position. The rotary valve also may draw from
one of a plurality of source containers and may distribute
the fluid into a common outlet.

[0003] Animportantfeature of any valve in alaboratory
automation system is the flushing time, i.e. the time in
which a first liquid in the valve can be substituted with
another liquid. A fast flushing time of the valve may in-
crease the overall throughput of an analytical instrument.
[0004] A second important feature of any valve in a
laboratory automation system is the flushing volume, i.
e. the volume required to substitute a first liquid in the
valve with another liquid. the first liquid has to be flushed
outcompletely by the otherliquid in order to prevent cross
contamination which may impact downstream process-
es/analyses. Small flushing volume may decrease flush-
ing time and/or may save precious reagents.

[0005] US 7 308 908 B2 shows a rotary valve with a
stator channel in a stator member, which stator channel
is transversely aligned to a rotation axis of a rotor mem-
ber.

[0006] US 2016 0 033 049 A1 shows a multi-path se-
lector valve with planar rotor and stator faces, in which
rotor channels and stator channels are provided that are
interconnected in a specific rotor position.

[0007] US 5 419 208 A shows a multiport selection
valve with curved rotor and stator faces. The openings
of the rotor and stator channels, which can be aligned
with each other, have walls, which are orthogonal to the
respective part of the corresponding face.

DESCRIPTION OF THE INVENTION

[0008] The objective of the invention is a rotary valve
with a reduced flushing time.

[0009] This objective is met by the subject-matter of
the independent claim. Further exemplary embodiments
are evident from the dependent claims and the following
description.

[0010] The invention relates to a rotary valve compris-
ing a stator member with a planar stator face, the stator
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member having a plurality of stator channels for conduct-
ing a fluid and a rotor member with a planar rotor face
facing and in contact with the stator face, the rotor mem-
ber having at least one rotor channel. The rotor member
is rotatable with respect to the stator member about a
rotation axis, such thatin a conduction position, the rotor
channel interconnects two of the stator channels and the
two stator channels are in fluid communication. The sta-
tor face and the rotor face may be parallel. The rotation
axis may be aligned orthogonally to the stator face and
the rotor face.

[0011] The stator member and the rotor member may
be accommodated in a housing of the rotary valve,
wherein the stator member may be statically connected
with the housing and the rotor member may be rotatably
connected with the housing. The rotor member may be
rotated by a step motor. A pump, such as an automatically
actuated syringe, may be connected to one of the stator
channels. The housing of the rotary valve furthermore
may comprise means for pressing the rotor face against
the stator face, such as a spring.

[0012] The stator member and/or the rotor member
may be made of a ceramics material e.g. alumina, metal
e.g. stainless steel or polymer e.g. PEEK (Poly-
etheretherketone) or ETFE (Ethylene Tetrafluoroethyl-
ene). The stator channels may be made of bores ma-
chined in the material before or after sintering or formed
by inserting a wire before pressing or molding, which are
removed after forming. The rotor channel may be made
by machining a groove into the material. It also may be
that the rotor member and/or the stator member are 3D
printed, for example by laser sintering.

[0013] There may be more than one conduction posi-
tion. tmay be that the stator member has a stator channel
with a central opening that opens into the rotor channel
in any conduction position. It may be that the stator mem-
ber has one or more eccentric stator channels with an
opening spaced apart from the rotation axis. In a specific
conduction position, one of the eccentric stator channels
may be connected with the stator channel with the central
opening.

[0014] According to an embodiment of the invention,
atleast one of the stator channels has a transverse chan-
nel section opening into the stator face and running trans-
versely with respect to the stator face, the rotor face
and/or the rotation axis. Transverse may mean that a
central line of the transfers channel is not orthogonal with
respect to the stator face and/or the rotor face. Trans-
verse may mean thata central line of the transverse chan-
nel projected onto a plane comprising the rotation axis
is not parallel and is not orthogonal. The transverse chan-
nel section may have a cylindrical form and/or may have
acircular cross-section. Italsomay be thatthe transverse
channel section has an ellipsoid, egg shaped or polygo-
nal cross-section. The interface ofthe transverse channel
section and the stator face may be elongated, such as
egg-shaped or ellipsoidal.

[0015] With a transverse channel section, the overall
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length of the fluid path through the stator member and
the rotor member may be shortened. This may decrease
the flushing time. With a transverse channel orientation,
the flushing performance may be improved compared to
an orthogonal orientation.

[0016] The at least one stator channel with the trans-
verse channel section may be an eccentric stator chan-
nel. In the case, the stator member has more than one
eccentric stator channel, each of the eccentric stator
channels may have atransverse channel section. Atleast
some of the transverse channel sections may be sym-
metric with respect to each other by rotation about the
rotation axis.

[0017] Italso may be that there is one or more pairs of
stator channels, which are interconnected by a rotor
channel. Both stator channels of a pair may have trans-
verse channel sections. It also may be that one stator
channel of a pair has a transverse channel section and
that the other one is orthogonally aligned to the stator
face. The pairs of stator channels may be symmetric with
respect to each other by rotation about the rotation axis.
[0018] According to an embodiment of the invention,
the rotor channel has a bottom, which at an intersection
end of the rotor channel is inclined with respect to the
rotor face, the stator face and the rotation axis, such that
the rotor channel elongates an inner surface of the stator
channel, when the rotor member is in the conducting po-
sition. As transverse, inclined means that the bottom has
a substantially flat bottom surface and substantially
straight bottom line, which is angled with respect to the
rotor face, the stator face and/or the rotation axis. By
elongating the stator channel and in particular the trans-
verse channel section with the rotor channel, substantial
continuous surfaces may be formed.

[0019] With the inclined bottom of the rotor channel,
turbulences and/or vorticities in the transition between
the rotor channel and the stator channel may be reduced.
This also may reduce the flushing time, since a more
laminar fluid flow may be achieved. Furthermore, a re-
duced flushing volume may be achieved by avoiding
dead points.

[0020] An inclined bottom of the rotor channel may be
provided by a rotor channel, which at the intersection end
becomes deeper with increasing distance from the out-
ermost position of the rotor channel. Over a range, the
increase of the depth may be linear with respect to the
distance to the outermost position.

[0021] According to the invention, the rotor channel is
a groove in the rotor face. Over its complete extension,
the rotor channel is always opened towards the rotor face.
[0022] According to an embodiment of the invention,
the rotor channel has a U-shaped cross-section. The bot-
tom surface of the rotor channel may have a substantial
circular cross-section.

[0023] According to an embodiment of the invention,
a bottom line of the rotor channel at the intersection end
is inclined with respect to the rotor face, the stator face
and/or the rotation axis. The bottom line may be com-
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posed of the lowest points of the U-shaped cross-sec-
tions along the extension of the rotor channel.

[0024] According to the invention, the bottom of the
rotor channel at the interconnection end is inclined with
respect to the rotor face, the stator face and the rotation
axis with the same angle as the stator channel. In such
away, a cylindrical shape of the transverse channel sec-
tion of the stator channel may be elongated substantially
flush with the rotor channel.

[0025] According to an embodiment of the invention,
the rotor channel extends radially with respect to the ro-
tation axis. The rotor channel may be substantially
straight. One end ofthe rotor channel may be at the center
of the rotor member, i.e. at the rotation axis.

[0026] According to an embodiment of the invention,
the rotor channel extends tangential with respect to a
circle around the rotation axis. It also may be that there
are a plurality of rotor channels, which may be distributed
symmetrically with respect to the rotation axis.

[0027] According to an embodiment of the invention,
a center line of the transverse channel section intersects
with the rotation axis. In other words, the rotation axis
and the stator channel may be arranged in one plane.
[0028] According to an embodiment of the invention,
the stator member comprises a parallel stator channel,
which runs parallel to and/or along the rotation axis of
the rotor member. The parallel stator channel may be the
only input and/or output of the rotary valve from which
the fluid is distributed to and/or collected from the eccen-
tric stator channels, which then act as outputs and/or
inputs. Both sections may have a circular cross-section
and/or may be centred with respect to each other.
[0029] It also may be that a parallel stator channel is
running spaced apart from the rotation axis. Forexample,
pairs of stator channels, which are arranged symmetri-
cally around the rotation axis may have a parallel stator
channel.

[0030] A connection port may be a substantially cylin-
drical opening in the rotary valve for connecting pipes or
hoses to the rotary valve. The connection ports, which
may be designed to receive screwed fittings, may be pro-
vided by the stator member or a further member of the
rotary valve arranged on a surface of the stator member
opposite to the stator face.

[0031] According to an embodiment of the invention,
the parallel stator channel has a first section opening into
the rotor channel and a second section opening towards
a connection port of the rotary valve. The second section
has a smaller diameter as the first section. This may help
forming a laminar fluid flow between the connection port
and the parallel stator channel and/or also may reduce
the flushing time.

[0032] According to an embodiment of the invention,
the stator member comprises a circular groove surround-
ing the stator face. The circular groove may have an in-
clined surface, which is inclined with respect to the rota-
tion axis. The transverse channel section(s) of the one
or more eccentric stator channels may run along this cir-
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cular groove. In particular, the transverse channel sec-
tions open the possibility, such that such a groove can
be formed in the stator. With the groove, the stator may
be designed more compact. The circular groove also may
provide space so that any leakage between the rotor
member and stator member may leave the rotary valve
through a drain hole, rather than forcing through the
sealed bearing and possibly damaging the bearing
and/or valve.

[0033] According to an embodiment of the invention,
the inclined surface is inclined with respect to the rotation
axis with the same angle as the transverse channel sec-
tion. In such a way, material between the inclined surface
and the transverse channel sections may be spared.
[0034] According to an embodiment of the invention,
a bearing surrounding the rotor member protrudes into
the circular groove. The bearing may be used for sup-
porting a rotation of the rotor. An overall length of the
rotary valve may be reduced. The bearing may be a slid-
ing bearing or a ball bearing.

[0035] According to an embodiment of the invention,
the stator channel with the transverse channel section
has a parallel channel section, which opens towards a
connection port of the rotary valve. The parallel channel
section runs parallel to the rotation axis. The transverse
channel section and the parallel channel section may
have the same diameter and/or may have a circular
cross-section. The connection port to the stator channel
may be aligned parallel to the rotation axis. In such a
way, a laminar fluid flow between the stator channel and
the connection port is supported. This also may support
reducing the flushing time.

[0036] These and otheraspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] Below, embodiments of the present invention
are described in more detail with reference to the at-
tached drawings.

Fig. 1 shows a perspective sectional view of a rotary
valve according to an example not belonging to the
invention.

Fig. 2 shows a perspective sectional view of a part
of the rotary valve of Fig. 1.

Fig. 3 schematically shows a perspective view of a
stator channel of the rotary valve of Fig. 1.

Fig. 4 schematically shows a perspective view of a
part of the stator channel of Fig. 3 from a different
direction.

Fig. 5 shows a view onto a rotor member of a rotary
valve according to an embodiment of the invention.
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Fig. 6 shows a perspective view of a part of a rotary
valve according to an embodiment of the invention.

Fig. 7 shows a perspective view of a part of a rotary
valve according to an embodiment of the invention.

[0038] The reference symbols used in the drawings,
and their meanings, are listed in summary form in the list
of reference symbols. In principle, identical parts are pro-
vided with the same reference symbols in the figures.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0039] Fig. 1 shows a rotary valve 10 with a rotor as-
sembly 12 and a stator assembly 14 in a housing 16.
[0040] The rotor assembly 12 comprises a spring ele-
ment 18, a bearing 20 (such as a ball baearing), a sleeve
22, a rotor member 24 and a sliding bearing 26. The
spring element 18, which lies on an annular ground wall
28 of the housing 16, presses the rotor member 24 via
the bearing 20 and the sleeve 22 against the stator as-
sembly 14. A sealing ring 30 tights the rotor assembly
against the housing 16.

[0041] The rotor member 24 is rotatably mounted to
the bearing 20 and rotatable mounted inside the sliding
bearing 26. The rotor member 24 is adapted to rotate
about a rotation axis A. Through the annular ground wall
28, a shaft of a gear and/or an electrical motor may be
mounted into the sleeve 22 and into an opening 32 of the
rotor member 24.

[0042] The stator assembly 14 comprises a stator
member 36, which is fixed to the housing 16. A bolt 38
prevents a rotation of the stator member 36. A port mem-
ber 40 of the stator assembly 14 is arranged on the stator
member 36 and fixed into the housing with a screw ring
42. The port member 40 comprises connection ports 44
for connecting lines or hoses to the rotary valve 10. The
connection ports 44 are substantially cylindrical openings
extending parallel to the rotation axis.

[0043] The stator member 36 comprises stator chan-
nels 46, 48 (see also Fig. 2), which enter into the con-
nection ports 44. The rotor member 24 comprises a rotor
channel 50, which in specific rotor positions intercon-
nects the parallel stator channel 46 and one of the ec-
centric stator channels 48. In such a rotor position, a fluid
can flow from the central port 44 to one of the other ports
44 or vice versa. In other positions, the fluid flow may be
blocked.

[0044] Fig. 2 shows the rotor member 24 and the stator
member 36 in more detail. Fig. 3 and 4 show the inner
surfaces of a stator channel 48 and the rotor channel 50.
[0045] The rotor member 24 has a planar, disk shaped
rotor face 52 in which the rotor channel 50 is provided
as a groove. The stator member 36 has a planar, disk
shaped stator face 54, which faces and is in contact with
the rotor face 52. The spring element 18 (see Fig. 1)
presses the rotor face 52 against the stator face 54, such
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that a fluid tight connection is generated.

[0046] In Fig. 2, the rotor member 24 and the stator
member 36 are shown in a conducting position, in which
a fluid flow through the rotary valve is possible. The par-
allel stator channel 46 has a circular opening 56 in the
stator face 54 and is positioned over a central extension
end 58 of the rotor channel 50. An eccentric stator chan-
nel 48 has anirregular, elongated opening 60 in the stator
face 54 and is positioned over an eccentric extension
end 62 of the rotor channel.

[0047] The rotor channel 50 extends from the exten-
sion end 58 to the extension end 62 in a radial direction
with respect to the rotation axis A. The extension end 58
has a semi-circular border. The extension end 62 has an
ellipsoidal border. In between the extension ends, the
borders of the rotor channel 50 are parallel.

[0048] Along its extension direction, the rotor channel
50 has a U-shaped cross-section with respect to planes
orthogonal to the radial direction and the rotation axis A.
Along a plane comprising the rotation axis A and the ra-
dial direction along which the rotor channel 50 extends,
the rotor channel 50 has a longitudinal section, which,
starting fromthe extension end 62, is inclined with respect
to the rotation axis A, after that runs in radial direction
and at the extension end 58 has a 90° turn into a line
parallel to the rotation axis A.

[0049] Atthe eccentric extension end 62, the complete
bottom 64 of the rotor channel 50 is inclined with respect
to the rotation axis A and/or with the bottom 64 of the
rotor channel 50 between the extension ends 62, 58. In
particular, a substantially straight bottom line 66 is in-
clined in this way.

[0050] In between the extension ends 58, 62, the bot-
tom 64 and/or the bottom line 66 runs orthogonal to the
rotation axis A. At the central extension end 58, the bot-
tom and/or the bottom line goes over into a line parallel
to the rotation axis A. Partially, the bottom 64 of the rotor
channel 50 at the interconnection end 58 is aligned or-
thogonally to the rotation axis A.

[0051] The parallel stator channel 46 has a first section
68, which opens into the rotor channel 50 at the opening
56, and a second section 70, which opens towards a
connection port 44 of the rotary valve 10 at a further cir-
cular opening 72. Both sections 68, 70 have a circular
cross-section. The second section 70 has a smaller di-
ameter as the first section 68. The opening 72 extends
from the diameter of the second section to the diameter
of the first section 68.

[0052] Each of the eccentric stator channels 48 has a
transverse channel section 74, which opens into the sta-
tor face 54 at the respective opening 60. The transverse
channel section 74 runs transversely with respect to the
rotation axis A. The transverse channel section 74 has
a substantially cylindrical shape with a center line 74 that
intersects with the rotation axis A. The bottom 64 and/or
bottom line 66 of the rotor channel 50 at the interconnec-
tion end 62 is inclined with respect to the rotation axis A
with the same angle as transverse channel section 74
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and/or its center line.

[0053] The rotor channel 50 and its bottom 64 at the
intersection end 62 are formed, such that the rotor chan-
nel 50 elongates an inner surface of the transverse chan-
nel section 74.

[0054] The opening 60 of the transverse channel sec-
tion 74 has a side wall 76 running parallel to the rotation
axis A at a side, where an angle between the transverse
channel section 74 and the stator face 54 is acute. The
opening 60 may be egg-shaped, i.e. may have a border,
which is partially ellipsoidal shaped and partially circular
shaped.

[0055] Each of the eccentric stator channels 48 have
a parallel channel section 78, which opens towards one
of the connection ports 44 with an opening 80. The chan-
nel section 78 as well as the opening 80 have a circular
cross-section and the same diameter as the transverse
channel section 74. An angle between the transverse
channel section 74 and the parallel channel section 78
is obtuse. The parallel channel section 78 runs parallel
to the rotation axis A.

[0056] The stator member 36 comprises a circular
groove 82 surrounding the stator face 54. The circular
groove 82 has an inclined surface 84, which is inclined
with respect to the rotation axis A with the same angle
as the transverse channel sections 74 of the eccentric
stator channels 48. The bearing 26 surrounding the rotor
member 24 protrudes into the circular groove 82. Oppo-
site to the inclined surface 84, the circular groove 82 has
a cylindrical surface 86. In such a way, a rim 88 is gen-
erated, which mechanically stabilizes the stator member
36.

[0057] Fig. 5showsthatthe rotormember24 may com-
prise more than one rotor channel 50. In Fig. 5 a plurality
of rotor channels 50 are arranged rotational symmetric
to the rotation axis A. Each of these rotor channels 50
may interconnect two stator channels 46, 48 as shown
in the following drawings.

[0058] In Fig. 6, the stator member 36 comprises two
eccentric stator channels 48, which are interconnectable
by a rotor channel 50 as shown in Fig. 5. The eccentric
stator channels 48 may be formed as shown in Fig. 2-4.
The rotor channel 50 may have intersection ends 62,
such as shown in Fig. 2-4.

[0059] In Fig. 7, the stator member 36 comprises an
eccentric stator channels 48 and a parallel stator channel
46, which are interconnectable by a rotor channel 50 as
shown in Fig. 5. The eccentric stator channel 48 may be
formed as shown in Fig. 2-4. The eccentric stator channel
48 also may be formed, such as shown in Fig. 2-4, how-
ever, may be spaced apart from the rotation axis A. The
rotor channel 50 may have one eccentric intersection end
62, such as shown in Fig. 2-4. The other end of the rotor
channel 50 may be formed like the central intersection
end 58 as shown in Fig. 2-4, however may be spaced
apart from the rotation axis A.

[0060] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
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tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments. Other vari-
ations to the disclosed embodiments can be understood
and effected by those skilled in the art and practising the
claimed invention, from a study of the drawings, the dis-
closure, and the appended claims. In the claims, the word
"comprising" does not exclude other elements or steps,
and the indefinite article "a" or "an" does not exclude a
plurality. A single processor or controller or other unit
may fulfil the functions of several items recited in the
claims. The mere fact that certain measures are recited
in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to
advantage. Any reference signs in the claims should not
be construed as limiting the scope.

LIST OF REFERENCE SYMBOLS

[0061]

10  rotary valve

12  rotor assembly

14  stator assembly

16  housing

18  spring element

20 bearing

22 sleeve

24 rotor member

26  sliding bearing

28  annular ground wall

30 sealingring

A rotation axis

32  opening

36  stator member

38 bolt

40  port member

42  screw ring

44  connection port

46  parallel stator channel
48  eccentric stator channel
50  rotor channel

56  opening

58 central extension end
60 opening

62  eccentric extension end
64  bottom

66  bottom line

68 first section

70  second section

72  opening

74  transverse channel section
76  side wall

78 parallel channel section
80 opening

82  circular groove

84  inclined surface

86  cylindrical surface
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88

Claims

10

rim

1. A rotary valve (10), comprising:

a stator member (36) with a planar stator face,
the stator member (36) having a plurality of sta-
tor channels (46, 48) for conducting a fluid;

a rotor member (24) with a planar rotor face (52)
facing and in contact with the stator face, the
rotor member (24) having a rotor channel (50);
wherein the rotor member (24) is rotatable with
respect to the stator member (36) about a rota-
tion axis (A), such that in a conducting position,
the rotor channel (50) interconnects two of the
stator channels (46, 48) and the two stator chan-
nels (46, 48) are in fluid communication;
wherein at least one of the stator channels (48)
has a transverse channel section (74) opening
into the stator face (54) and running transversely
with respect to the stator face (54);

wherein the rotor channel (50) has a bottom (64),
which at an intersection end (62) of the rotor
channel (50) is inclined with respect to the rotor
face (52), such that the rotor channel (50) elon-
gates aninner surface of the stator channel (48),
when the rotor member (24) is in the conducting
position;

wherein the rotor channel (50) is a groove in the
rotor face (52) and the rotor channel is always
opened towards the rotor face over its complete
extension;

characterised in that

the bottom (64) of the rotor channel (50) at the
interconnection end (62) is inclined with respect
to the rotor face (52) and the rotation axis (A)
with the same angle as the stator channel (48),
such that a cylindrical shape of the transverse
channel section (74) of the stator channel (48)
is elongated flush with the rotor channel (50).

2. The rotary valve (10) of claim 1,
wherein the rotor channel (50) has a U-shaped
cross-section.

3. The rotary valve (10) of one of the previous claims,
wherein the bottom (64) of the rotor channel (50) at
a second interconnection end (58), which opens into
a further stator channel (46), is aligned orthogonally
to the rotation axis (A).

4. The rotary valve (10) of one of the previous claims,

wherein the rotor channel (50) extends radially
with respect to the rotation axis (A); or
wherein the rotor channel (50) extends tangent
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with respect to a circle around the rotation axis
(A).

The rotary valve (10) of one of the previous claims,
wherein a center line of the transverse channel sec-
tion (74) intersects with the rotation axis (A).

The rotary valve (10) of one of the previous claims,
wherein the stator member (36) comprises a parallel
stator channel (46), which runs parallel to the rotation
axis (A) of the rotor member (24).

The rotary valve (10) of claim 6,

wherein the parallel stator channel (46) has a
first section (68), which opens into the rotor
channel (50), and a second section (70), which
opens towards a connection port (44) of the ro-
tary valve (10);

wherein the second section (70) has a smaller
diameter as the first section (68).

The rotary valve (10) of one of the previous claims,

wherein the stator member (36) comprises a cir-
cular groove (82) surrounding the stator face
(54);

wherein the circular groove (82) has an inclined
surface (84), which is inclined with respect to
the rotation axis (A).

The rotary valve of claim 8,

wherein the inclined surface (84) is inclined with re-
spect to the rotation axis (A) with the same angle as
the transverse channel section (74).

The rotary valve (10) of claims 8 or 9,
wherein abearing (26) surrounding the rotor member
(24) protrudes into the circular groove (82).

The rotary valve (10) of one of the previous claims,

wherein the stator channel (48) with the trans-
verse channel section (74) has a parallel chan-
nel section (78), which opens towards a connec-
tion port (44) of the rotary valve (10);

wherein the parallel channel section (78) runs
parallel to the rotation axis (A).

Patentanspriiche

1.

Drehventil (10), umfassend:

ein Statorelement (36) mit einer ebenen Stator-
flache, wobei das Statorelement (36) mehrere
Statorkanale (46, 48) zum Leiten eines Fluids
aufweist;
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ein Rotorelement (24) mit einer ebenen Rotor-
flache (52), die der Statorflaiche zugewandt ist
und mit dieser in Kontakt steht, wobei das Ro-
torelement (24) einen Rotorkanal (50) aufweist;
wobei das Rotorelement (24) in Bezug auf das
Statorelement (36) um eine Drehachse (A) der-
art drehbar ist, dass in einer leitenden Position
der Rotorkanal (50) zwei der Statorkanale (46,
48) miteinander verbindet und die beiden Sta-
torkanale (46, 48) in Strdmungsverbindung ste-
hen;

wobei mindestens einer der Statorkanale (48)
einen quer verlaufenden Kanalabschnitt (74)
aufweist, der in die Statorflache (54) 6ffnet und
quer zu der Statorflache (54) verlauft;
wobeider Rotorkanal (50) einen Boden (64) auf-
weist, der an einem Verbindungsende (62) des
Rotorkanals (50) in Bezug auf die Rotorflache
(52) derart geneigtist, dass der Rotorkanal (50)
eine Innenflache des Statorkanals (48) verlan-
gert, wenn das Rotorelement (24) in der leiten-
den Position ist;

wobei der Rotorkanal (50) eine Nut in der Ro-
torflache (52) ist und der Rotorkanal tiber seine
gesamte Erstreckung immer zu der Rotorflache
hin gedffnet ist;

dadurch gekennzeichnet, dass der Boden
(64) des Rotorkanals (50) an dem Verbindungs-
ende (62) in Bezug auf die Rotorflache (52) und
die Drehachse (A) mit dem gleichen Winkel wie
der Statorkanal (48) geneigt ist, derart, dass ei-
ne zylindrische Form des quer verlaufenden Ka-
nalabschnitts (74) des Statorkanals (48) biindig
mit dem Rotorkanal (50) verlangert ist.

Drehventil (10) nach Anspruch 1,
wobei der Rotorkanal (50) einen U-férmigen Quer-
schnitt aufweist.

Drehventil (10) nach einem der vorhergehenden An-
spriche,

wobeiderBoden (64) des Rotorkanals (50) an einem
zweiten Verbindungsende (58), das in einen weite-
ren Statorkanal (46) 6ffnet, orthogonal zu der Dreh-
achse (A) ausgerichtet ist.

Drehventil (10) nach einem der vorhergehenden An-
spriche,

wobei sich der Rotorkanal (50) radial in Bezug
auf die Drehachse (A) erstreckt; oder

wobei sich der Rotorkanal (50) tangential in Be-
zug auf einen Kreis um die Drehachse (A) er-
streckt.

Drehventil (10) nach einem der vorhergehenden An-
spriche,
wobei eine Mittellinie des quer verlaufenden Kanal-
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abschnitts (74) die Drehachse (A) schneidet.

Drehventil (10) nach einem der vorhergehenden An-
spriiche,

wobei das Statorelement (36) einen parallelen Sta-
torkanal (46) umfasst, der parallel zu der Drehachse
(A) des Rotorelements (24) verlauft.

Drehventil (10) nach Anspruch 6,

wobei der parallele Statorkanal (46) einen ers-
ten Abschnitt (68) aufweist, der in den Rotorka-
nal (50) 6ffnet, und einen zweiten Abschnitt (70),
der zu einer Verbindungséffnung (44) des Dreh-
ventils (10) hin 6ffnet;

wobei der zweite Abschnitt (70) einen kleineren
Durchmesser als der erste Abschnitt (68) auf-
weist.

Drehventil (10) nach einem der vorhergehenden An-
spriiche,

wobei das Statorelement (36) eine kreisférmige
Nut (82) umfasst, die die Statorflache (54) um-
gibt;

wobei die kreisférmige Nut (82) eine geneigte
Flache (84) aufweist, die in Bezug auf die Dreh-
achse (A) geneigt ist.

Drehventil nach Anspruch 8,

wobei die geneigte Flache (84) in Bezug auf die
Drehachse (A) mit dem gleichen Winkel wie der quer
verlaufende Kanalabschnitt (74) geneigt ist.

Drehventil (10) nach Anspruch 8 oder 9,
wobei ein Lager (26), das das Rotorelement (24) um-
gibt, in die kreisférmige Nut (82) ragt.

Drehventil (10) nach einem der vorhergehenden An-
spriiche,

wobei der Statorkanal (48) mit dem quer verlau-
fenden Kanalabschnitt (74) einen parallelen Ka-
nalabschnitt (78) aufweist, der sich zu einer Ver-
bindungsoéffnung (44) des Drehventils (10) hin
offnet;

wobei der parallele Kanalabschnitt (78) parallel
zu der Drehachse (A) verlauft.

Revendications

1.

Vanne rotative (10), comprenant :

un élément formant stator (36) avec une face de
stator plane, I'élément formant stator (36) pré-
sentant une pluralité de canaux de stator (46,
48) pour conduire un fluide ;
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un élément formant rotor (24) avec une face de
rotor plane (52) faisant face et en contact avec
la face de stator, I'élément formant rotor (24)
présentant un canal de rotor (50) ;

dans laquelle I'élément formant rotor (24) est
rotatif par rapport a I'élément formant stator (36)
autour d’un axe de rotation (A), de sorte que,
dans une position conductrice, le canal de rotor
(50) relie deux des canaux de stator (46, 48) et
les deux canaux de stator (46, 48) sont en com-
munication fluidique ;

danslaquelle au moins I'un des canaux de stator
(48) a une section de canal transversale (74)
s’ouvrant dans la face de stator (54) et s’éten-
dant transversalement par rapport a la face de
stator (54) ;

dans laquelle le canal de rotor (50) a un fond
(64) qui, a une extrémité d’intersection (62) du
canal de rotor (50), est incliné par rapport a la
face de rotor (52), de sorte que le canal de rotor
(50) prolonge une surface intérieure du canal de
stator (48) lorsque I'élément formant rotor (24)
est dans la position conductrice ;

dans laquelle le canal de rotor (50) est une rai-
nure dans la face de rotor (52) et le canal de
rotor est toujours ouvert vers la face de rotor sur
toute son extension ;

caractérisée en ce que le fond (64) du canal
de rotor (50) a I'extrémité d’interconnexion (62)
est incliné par rapport a la face du rotor (52) et
a l'axe de rotation (A) du méme angle que le
canal de stator (48), de sorte qu’une forme cy-
lindrique de la section de canal transversale (74)
du canal de stator (48) est allongée en affleure-
ment avec le canal de rotor (50).

Vanne rotative (10) selon la revendication 1,
dans laquelle le canal de rotor (50) a une section
transversale en forme de U.

Vanne rotative (10) selon I'une des revendications
précédentes,

dans laquelle le fond (64) du canal de rotor (50), a
une deuxieme extrémité d’interconnexion (58) qui
s’ouvre dans un autre canal de stator (46), est aligné
orthogonalement a I'axe de rotation (A).

Vanne rotative (10) selon I'une des revendications
précédentes,

dans laquelle le canal de rotor (50) s’étend ra-
dialement par rapport a I'axe de rotation (A) ; ou
dans laquelle le canal de rotor (50) s’étend tan-
gentiellement par rapport a un cercle autour de
I'axe de rotation (A).

Vanne rotative (10) selon I'une des revendications
précédentes,
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dans laquelle une ligne centrale de la section de ca-
nal transversale (74) coupe I'axe de rotation (A).

Vanne rotative (10) selon 'une des revendications
précédentes,

dans laquelle I'élément formant stator (36) com-
prend un canal de stator paralléle (46) qui s’étend
parallelement a I'axe de rotation (A) de I'élément for-
mant rotor (24).

Vanne rotative (10) selon la revendication 6,

dans laquelle le canal de stator parallele (46) a
une premiere section (68) qui s'ouvre dans le
canal de rotor (50) et une deuxiéme section (70)
qui s’ouvre vers un orifice de connexion (44) de
la vanne rotative (10) ;

dans laquelle la deuxieme section (70) a un dia-
métre plus petit que la premiére section (68).

Vanne rotative (10) selon I'une des revendications
précédentes,

dans laquelle I'élément formant stator (36) com-
prend une rainure circulaire (82) entourant la face
de stator (54) ; dans laquelle la rainure circulaire (82)
présente une surface inclinée (84) qui est inclinée
par rapport a I'axe de rotation (A) .

Vanne rotative selon la revendication 8,

dans laquelle la surface inclinée (84) estinclinée par
rapport a I'axe de rotation (A) du méme angle que
la section de canal transversale (74).

Vanne rotative (10) selon les revendications 8 ou 9,
dans laquelle un palier (26) entourant I'élément for-
mant rotor (24) fait saillie dans la rainure circulaire
(82).

Vanne rotative (10) selon I'une des revendications
précédentes,

dans laquelle le canal de stator (48) avecla sec-
tion de canal transversale (74) a une section de
canal parallele (78) qui s’ouvre vers un orifice
de connexion (44) de la vanne rotative (10) ;
dans laquelle la section de canal parallele (78)
s’étend parallelement a I'axe de rotation (A).
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Fig. 3
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